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\DQJ GLODNXNDQ SDGD VDDW PDJDQJ GL 37 3(/,1'2 ,,, 6XUDED\D 0DJDQJ
PHUXSDNDQ VDODK VDWX PDWD NXOLDK \DQJ KDUXV GLWHPSXK VHEDJDL SHUV\DUDWDQ
PHQ\HOHVDLNDQSURJUDPVWXGL'HSDUWHPHQ 7HNQLN0HVLQ,QGXVWUL)DNXOWDV9RNDVL
,QVWLWXW7HNQRORJL6HSXOXK1RSHPEHU,766XUDED\D
3DGD NHVHPSDWDQ LQL SHQXOLV PHQJXFDSNDQ WHULPDNDVLK NHSDGD 37
3(/,1'2,,,6XUDED\D\DQJPHPEHULNDQNHVHPSDWDQXQWXNNHUMDSUDNWLNVHODPD
SHULRGH )HEUXDUL ± -XOL  VHKLQJJD SHQXOLV PHPSHUROHK EDQ\DN LOPX
SHQJHWDKXDQGDQSHQJDODPDQ\DQJVDQJDWEHUKDUJDXQWXNPDVD GHSDQSHQXOLVGDQ
MXJDWHULPDNDVLKNHSDGD




















































































NP GDQ  ODXWDQQ\D  VHOXDV   NP \DQJ  PHPEHQWDQJ  VHSDQMDQJ








EDLN  XQWXN  EHUGDJDQJ  PDXSXQ  XQWXN  PHQFDUL LNDQ 3DGD KDNHNDWQ\D MDXK
VHEHOXP PDV\DUDNDW ,QGRQHVLD PHPSHUMXDQJNDQ KDNKDN NHEHEDVDQ GHPL
PHQFDSDL NHPHUGHNDDQ GDUL LPSHULDOLVP EDUDW SDGD PXODQ\D SHQJHQDODQ GDQ
SHQHUDSDQ VLVWHP  SHOD\DUDQ  GDQ  SHUGDJDQJDQ PHUXSDNDQ  VDODK  VDWX PDWD
SHQFDKDULDQ\DQJ XWDPDGDQKLQJJDVDDWLQLWHUXVPHQJDODPLSHUNHPEDQJDQ





VDWX VHNWRU XQJJXODQ3HPHULQWDK WHODKPHODNXNDQEHUEDJDL XVDKD GLPDQD VDODK
VDWXQ\DPHUXSDNDQPHQGLULNDQSHUXVDKDDQSHODEXKDQGHQJDQQDPD373HODEXKDQ
,QGRQHVLD \DQJ GLGLULNDQ GL EHUEDJDL ZLOD\DK 'L DQWDUD  SHODEXKDQ  EHVDU GL
,QGRQHVLDWHUGDSDW373HODEXKDQ,QGRQHVLD,,,3HUVHURDWDXOHELKGLNHQDOGHQJDQ
VHEXWDQ3HOLQGRPHUXSDNDQVDODKVDWX%DGDQ8VDKD0LOLN1HJDUD%801\DQJ
EHUJHUDN GDODP MDVD OD\DQDQ RSHUDWRU WHUPLQDO SHODEXKDQ 3HUXVDKDDQ GLEHQWXN
Ϯ
EHUGDVDUNDQ 3HUDWXUDQ 3HPHULQWDK 5HSXEOLN ,QGRQHVLD 1RPRU  7DKXQ 
WHQWDQJ 3HQJDOLKDQ %HQWXN 3HUXVDKDDQ 8PXP 3HUXP 3HODEXKDQ ,,, 0HQMDGL
3HUXVDKDDQ3HUVHURDQ 3HUVHUR3HUDWXUDQ WHUVHEXWGLWDQGDWDQJDQLROHK3UHVLGHQ
.H5HSXEOLN ,QGRQHVLD 6RHKDUWR SDGD WDQJJDO 2NWREHU  6HODQMXWQ\D




6HEDJDL RSHUDWRU WHUPLQDO SHODEXKDQ 3HOLQGR  PHQJHOROD  SHODEXKDQ
GHQJDQNDQWRUFDEDQJ\DQJWHUVHEDUGLWXMXKSURSLQVLGL,QGRQHVLDPHOLSXWL-DZD
7HQJDK -DZD 7LPXU %DOL 1XVD 7HQJJDUD %DUDW 1XVD 7HQJJDUD 7LPXU
.DOLPDQWDQ7HQJDKGDQ.DOLPDQWDQ6HODWDQ
.HEHUDGDDQ 3HOLQGR  WDN OHSDV GDUL ZLOD\DK ,QGRQHVLD \DQJ WHUEHQWXN DWDV
MDMDUDQSXODXSXODXGDUL6DEDQJVDPSDL0HUDXNH6HEDJDLMHPEDWDQSHQJKXEXQJ
DQWDU SXODX PDXSXQ DQWDU QHJDUD SHUDQDQ SHODEXKDQ VDQJDW SHQWLQJ GDODP
NHEHUODQJVXQJDQ GDQ NHODQFDUDQ DUXV GLVWLEXVL ORJLVWLN 3HOD\DQDQ WHUEDLN GDQ
PDNVLPDOPHUXSDNDQNRPLWPHQ3HOLQGRXQWXNPHMDJDNHODQFDUDQDUXVORJLVWLN




3HOLQGR  PHPLOLNL NRPLWPHQ \DQJ NXDW GDODP PHZXMXGNDQ YLVL GDQ PLVL
SHUXVDKDDQ2OHKNDUHQDQ\DVHWLDSWLQGDNDQ\DQJGLDPELOROHKSHUXVDKDDQVHODOX
PHQJDFX SDGD WDWD NHOROD SHUXVDKDDQ \DQJ EDLN *RRG&RUSRUDWH*RYHUQDQFH
3HUXVDKDDQ MXJD PHQHUELWNDQ SHGRPDQ HWLND GDQ SHULODNX &RGH RI &RQGXFW
VHEDJDLDFXDQEDJLVHOXUXKLQVDQ3HOLQGRPXODLGDUL.RPLVDULV'LUHNVLKLQJJD
3HJDZDL XQWXN EHUHWLND GDQ EHUSHULODNX GDODP SURVHV ELVQLV VHUWD EHUSHULODNX
GHQJDQSLKDNHNVWHUQDO
ϯ
3HUDQJNDW ODLQ \DQJ PHQGXNXQJ 3HOLQGR  GDODP PHUDLK YLVL GDQ PLVL
SHUXVDKDDQDGDODKSHQJKD\DWDQQLODLQLODL%XGD\D3HUXVDKDDQ6HEDJDLSHUXVDKDDQ
\DQJ EHUJHUDN GDODP ELGDQJ MDVD PHQJXWDPDNDQ NHSXDVDQ SHODQJJDQ DGDODK
PHQMDGLSULRULWDV&XVWRPHU)RFXVPHQMDGLEXGD\DSHUXVDKDDQ\DQJSHUWDPDKDUXV
WHUWDQDP GDODP GLUL VHWLDS LQVDQ 3HOLQGR  GLODQMXWNDQ ROHK &DUH GDQ EXGD\D
SHUXVDKDDQ\DQJNHWLJDDGDODK,QWHJULW\
.LQL3HOLQGRPHQMDGLVDODKVDWX%801EHVDUGL,QGRQHVLDGHQJDQWLQJNDW
MXPODK DVHW \DQJPHQLQJNDW VHWLDS WDKXQQ\D 3HOLQGR  MXJDPHQMDGL VHJHOLQWLU
%801 \DQJ PHPDVXNL SDVDU JOREDO +DO LQL PHPEXNWLNDQ EDKZD 3HOLQGR 
PHPLOLNLGD\DVDLQJ \DQJWLQJJLGDQPHQMDGLSHUXVDKDDQEHUNHODVLQWHUQDVLRQDO
6HLULQJ GHQJDQ XVDKD GHPL PHQJHPEDQJNDQ ELGDQJ ELVQLV WHUXWDPD VHNWRU
ORJLVWLN \DQJ NRNRK SHUOX GLFLSWDNDQQ\D VXDWX NHVHLPEDQJDQ DQWDUD GXQLD
SHQGLGLNDQ GHQJDQ GXQLD LQGXVWUL XQWXN PHQJKDVLONDQ WHQDJD WHUGLGLN \DQJ
PHPLOLNL SHPDKDPDQ NRPSHWHQVL GDQ NHWHUDPSLODQ \DQJ EHUNDLWDQ GHQJDQ
SHQJHPEDQJDQ WHNQRORJL GDQ ELGDQJ SHQHUDSDQQ\D 'HQJDQ NHPDPSXDQ \DQJ
KDQGDOGDQNHWHUDPSLODQGLELGDQJLQGXVWUL\DQJPHPDGDKLSDUDWHQDJDNHUMDLWX
QDQWLQ\D GDSDW PHQJHPEDQJNDQ NUHDWLILWDV GDQ SHQDODUDQ XQWXN PHPEHULNDQ
VXPEDQJVLKSHPLNLUDQGDQLQRYDVL\DQJNUHDWLIGDODPSHPEDQJXQDQLQGXVWUL\DQJ
EHUNHODQMXWDQ GL ,QGRQHVLD 3HQJHPEDQJDQ LOPX SHQJHWDKXDQ GDQ WHNQRORJL
PHPSXQ\DL SHUDQDQ \DQJ SHQWLQJ GDODP NHPDMXDQ EDQJVD VHNDOLJXV
PHPSHQJDUXKL NHEHUKDVLODQ SHPEDQJXQDQ PDQXVLD XQJJXO \DQJ PDQGLUL
3HQJHPEDQJDQ LOPX SHQJHWDKXDQ GDQ WHNQRORJL MXJD EHUIXQJVL VHEDJDL VDUDQD
SHUFHSDWDQ SHQLQJNDWDQ VXPEHU GD\D PDQXVLD SHUOXDVDQ NHVHPSDWDQ NHUMD
SHQLQJNDWDQ KDUNDW GDQ PDUWDEDW EDQJVD VHNDOLJXV NHVHMDKWHUDDQ UDN\DW
SHPEDKDUXDQ GDQ LQRYDVL \DQJ HILVLHQ MXJD SHQLQJNDWDQ SURGXNWLYLWDV .RQVHS
SHQJHPEDQJDQLOPXSHQJHWDKXDQGDQWHNQRORJLEHUGLULSDGDGXDSLKDN\DQJVDOLQJ
EHUVLPELRVLV \DLWX SUDNWLVL LQGXVWUL GDQ DNDGHPLVL 3HPEDQJXQDQ GL ELGDQJ





3HUJXUXDQ WLQJJL VHEDJDL EDJLDQ GDUL NDODQJDQ DNDGHPLVL GLELQD GDQ
GLNHPEDQJNDQ JXQD PHPSHUVLDSNDQ PDKDVLVZD PHQMDGL 6'0 \DQJ PHPLOLNL
NHPDPSXDQ DNDGHPLV GDQ EHUNRPSHWHQ VHNDOLJXV WDQJJDS WHUKDGDS NHEXWXKDQ
SHPEDQJXQDQ GDQ SHQJHPEDQJDQ ,37(. VHKLQJJD GDSDW GLMDGLNDQ EHNDO DWDV
SHQJDEGLDQQ\D GDODP PDV\DUDNDW 8QWXN PHQFDSDL KDVLO \DQJ RSWLPDO GDODP
SHQJHPEDQJDQ LOPX SHQJHWDKXDQ GDQ WHNQRORJL GLEXWXKNDQ NHUMDVDPD GDQ MDOXU
NRPXQLNDVL\DQJEDLNDQWDUDSHUJXUXDQ WLQJJL LQGXVWULSHPHULQWDKGDQVZDVWD
.HUMDVDPD LQL QDQWLQ\D GDSDW GLUHDOLVDVL GHQJDQ SHUWXNDUDQ LQIRUPDVL DQWDUD
PDVLQJ PDVLQJSLKDNWHQWDQJNRUHODVLDQWDUDLOPXSHQGLGLNDQ GLSHUJXUXDQWLQJJL
GDQSHQJDSOLNDVLDQQ\DGDODPVHNWRULQGXVWULWHUVHEXW
.HJLDWDQ PDJDQJ LQGXVWUL \DQJ EHUNDLWDQ GHQJDQ LQGXVWULDOLVDVL VDQJDW
GLSHUOXNDQ ROHK PDKDVLVZD XQWXN WLGDN KDQ\D SDKDP WHRUL VDMD QDPXQ MXJD
PHQJHUWLDNDQNRQGLVLSHUXVDKDDQ\DQJVHVXQJJXKQ\DGDQPDPSXPHQLQJNDWNDQ
VNLOO \DQJ GLWHNXQL PDND 'HSDUWHPHQ 7HNQLN 0HVLQ ,QGXVWUL )DNXOWDV 9RNDVL
,QVWLWXW7HNQRORJL6HSXOXK1RSHPEHU,766XUDED\DEHUXSD\DXQWXNPHQ\LDSNDQ
PDKDVLVZDQ\D VHEDJDL 6'0\DQJ EHUNXDOLWDVPHODOXL NHJLDWDQPDJDQJ LQGXVWUL
WHUVHEXW +DUDSDQQ\D PDKDVLVZD WDKX WHQWDQJ SURVHV ORJLVWLN \DQJ WHUMDGL VHUWD
PHQJHWDKXLWHNQRORJL\DQJGLWHUDSNDQ3HUOXMXJDGLNHWDKXLROHKPDKDVLVZDEDKZD




%HUGDVDUNDQ KDO WHUVHEXWPDND GLSLOLK 37 3HOLQGR ,,, VHEDJDL WHPSDW XQWXN
PHODNVDQDNDQPDJDQJLQGXVWULNDUHQDWHUGDSDWSHPEHUODNXDQSHUDZDWDQPHVLQ±
PHVLQGDQDODWEHUDW\DQJGLJXQDNDQ6XSD\DPDKDVLVZDPDPSXPHQJDSOLNDVLNDQ








37 3HODEXKDQ ,QGRQHVLD ,,, 3HUVHUR PHUXSDNDQ %DGDQ 8VDKD 0LOLN
1HJDUD%801\DQJEHUJHUDNGLELGDQJNHSHODEXKDQDQ$ZDOQ\D3HOLQGR,,,
PHUXSDNDQ VHEXDK 3HUXVDKDDQ 1HJDUD VHSHUWL \DQJ WHUWXDQJ SDGD 3HUDWXUDQ
3HPHULQWDK 1RPRU  WDKXQ  3DGD NXUXQ ZDNWX  VWDWXV
3HUXVDKDDQ1HJDUDGLXEDKGHQJDQQDPD%DGDQ3HQJXVDKDDQ3HODEXKDQ%33
EHUGDVDUNDQ331RPRUWDKXQ.HPXGLDQSDGD3HOLQGR,,,
GLXEDK PHQMDGL 3HUXVDKDDQ 8PXP 3HUXP VHVXDL GHQJDQ 3HUDWXUDQ
3HPHULQWDK1RPRU WDKXQGDQ1RPRU WDKXQ6HLULQJGHQJDQ
SHUNHPEDQJDQGXQLDXVDKDVWDWXV3HUXPWHUKDGDS3HOLQGR,,,GLXEDKPHQMDGL




3HOLQGR ,,, PHUXSDNDQ SHUXVDKDDQ \DQJ EHUSHUDQ GDODP PHQJHOROD GDQ
PHPEDZDKL  HPSDW SXOXK WLJD SHODEXKDQ XPXP GL  WXMXK ZLOD\DK
SURYLQVL ,QGRQHVLD 'LGLULNDQ SDGD  'HVHPEHU  SHUVHURDQ WHUXV
PHODNXNDQ SHQJHPEDQJDQ GDQ PHPEHULNDQ OD\DQDQ WHULQWHJUDVL GL VHJPHQ
SHQ\HGLDDQ MDVD NHSHODEXKDQDQ +LQJJD VDDW LQL SHUVHURDQ MXJD EHUSHUDQ
VHEDJDLSHUXVDKDDQLQGXNKROGLQJFRPSDQ\ GDULDQDNXVDKD\DQJDGD%LGDQJ
ELGDQJ ELVQLV \DQJ GLJHUDNL 37 3HOLQGR ,,, DGDODK VHNWRU SHUKXEXQJDQ
ϲ
SHUVHURDQVHQDQWLDVDEHNHUMDNHUDVGDODPPHPHQXKLVHJDODWXJDVZHZHQDQJ
GDQ WDQJJXQJ MDZDEQ\D XQWXN PHQJHOROD  HPSDW SXOXK WLJD SHODEXKDQ
XPXP \DQJ WHUGLUL DWDV FDEDQJ XWDPD NHODV , ,, ,,, GDQ NDZDVDQ 7XMXK
ZLOD\DKSURYLQVLWHUVHEXWDGDODKGL3URYLQVL-DZD7HQJDK-DZD7LPXU%DOL
.DOLPDQWDQ 6HODWDQ .DOLPDQWDQ 7HQJDK 1XVD 7HQJJDUD %DUDW GDQ 1XVD
7HQJJDUD7LPXU6HEDJDLKROGLQJFRPSDQ\SHUVHURDQPHPEDZDKLVHEHODV
DQDNXVDKDGDQSHUXVDKDDQDILOLDVL\DQJEHUJHUDNGDODPEHUDJDPVHNWRUWHUNDLW
MDVD NHSHODEXKDQ VHSHUWL ORJLVWLN OD\DQDQ NHVHKDWDQ SHWL NHPDV SHQJHOROD







*XQD PHUHDOLVDVLNDQ YLVL WHUVHEXW PDND GLVXVXQODK PLVL 3HUXVDKDDQ
VHEDJDLSHQMDEDUDQGDULYLVL3HUXVDKDDQ%HULNXWDGDODKPLVL3HUXVDKDDQ
0LVL
x 0HQFLSWDNDQ QLODL 7DPEDK \DQJ EHUNHODQMXWDQ XQWXN PHQLQJNDWNDQ
NHSXDVDQVWDNHKROGHU









6WUXNWXU RUJDQLVDVL 37 3(/,1'2 ,,, VHFDUD NHVHOXUXKDQ PHUXSDNDQ
VWUXNWXU RUJDQLVDVL EHUEHQWXN IXQJVLRQDO NDUHQD SHQJHORPSRNNDQ NHUMD
GLODNXNDQEHUGDVDUNDQIXQJVLQ\DVHKLQJJDVHWLDSSHNHUMDDQ\DQJPHPLOLNL
NHWHUDPSLODQ DWDX WXJDV \DQJ VDPD EHUDGD GDODP VDWX XQLW NHUMD VHSHUWL
GLWXQMXNNDQGLWXQMXNNDQSDGD*DPEDU 373(/,1'2 ,,, PHPLOLNL VDWX
'LUHNWXU 8WDPD \DQJ GLEDQWX ROHK HPSDW 'HZDQ 'LUHNVL GLPDQD VHWLDS
GLUHNWXUEHUWDQJJXQJMDZDENHSDGD'LUHNWXU8WDPD3HODNVDQDDQNHUMDSDUD
'HZDQ'LUHNVLGLEDQWXROHKVXDWXPDQDMHPHQGLPDQDVHWLDSPDQDMHPHQ
GLNHSDODL ROHK VHRUDQJ *HQHUDO 0DQDMHU %HULNXW PHUXSDNDQ XUDLDQ
SHPEDJLDQWXJDVSDGDVHWLDSSRVLVLGL373(/,1'2,,, VHVXDLGHQJDQVXUDW





ROHK GLUHNWXU XWDPD GDQ EHEHUDSD JHQHUDO PDQDJHU \DQJ ODQJVXQJ
GLEDZDKL ROHK GLUHNWXU XWDPD \DLWX  GLUHNWXU SHPDVDUDQ GLUHNWXU
SURGXNVL GLUHNWXU WHNQLN GDQ SHQJHPEDQJDQ GLUHNWXU NHXDQJDQ
ϴ
VXPEHU GD\D PDQXVLD GDQ XPXP JHQHUDO PDQDJHU DXGLW LQWHUQ
VHNUHWDULVSHUXVDKDDQVWDIXWDPD
 'LUHNWXU RSHUDVLRQDO GDQ SHPDVDUDQ PHPLOLNL WDQJJXQJ MDZDE GDQ
ZHZHQDQJWHUKDGDSSHUHQFDQDDQSHQMXDODQDWDXGLVWULEXVLSURGXN\DQJ
GLKDVLONDQ373(/,1'2,,,%HULNXWEHEHUDSDEDJLDQ\DQJGLEDZDKL
ROHK GLUHNWXU SHPDVDUDQ \DLWX  SHQMXDODQ UHWDLO SHQMXDODQ NRPHUVLO





 'LUHNWXU WUDQVIRUPDVL GDQ SHQJHPEDQJDQ ELVQLV PHPLOLNL WDQJJXQJ
MDZDE GDQ ZHZHQDQJ GDODP SHQJHPEDQJDQ WHNQRORJL SHUDODWDQ
SURGXNVL GDQELVQLV
 'LUHNWXU WHNQLN PHPLOLNL WDQJJXQJ MDZDE GDQ ZHZHQDQJ GDODP
SHUHQFDQDDQ GDQ SHQJDWXUDQ DODW ± DODW SHQXQMDQJ SURVHV SURGXNVL
%HULNXW EHEHUDSD EDJLDQ \DQJ GLEDZDKL ROHK GLUHNWXU WHNQLN GDQ
SUDVDUDQDGDQXWLOLWDVSHQJDGDDQ
 'LUHNWXU NHXDQJDQ PHPLOLNL WDQJJXQJ MDZDE GDQ ZHZHQDQJ GDODP
SHQJHORODDQELD\D\DQJDGDGL373(/,1'2,,,


































37 %HUNDK 0XOWL &DUJR /RJLVWLF VHEDJDL HQWLWDV ELVQLV 37 3HODEXKDQ





 &&&&'&  7UDQVKLSPHQW  :DUHKRXVH







%0& /RJLVWLFV PHQ\HGLDNDQ OD\DQDQ IDVLOLWDV 'HSR \DNQL ODKDQ ODSDQJDQ
SHQXPSXNDQ FRQWDLQHU'L'HSRVHQGLUWHUGDSDWNHJLDWDQGLDQWDUDQ\D&&&
&DUJR&RQVROLGDWLRQ&HQWHUWHPSDWSHQJLVLDQEDUDQJNHFRQWDLQHUODQJVXQJ
GL 'HSR &'&  &DUJR'LVWULEXWLRQ &HQWHU 3HQJLVLDQ EDUDQJ NH FRQWDLQHU
GLODNXNDQGLWHPSDWVHQGLULDWDXLQGXVWU\NHPXGLDQ3/3SHQJXUXVDQFRQWDLQHU
GHQJDQ EHDFXNDL GDQ (PSW\ LQWHUQDWLRQDO NHJLDWDQ SHQDPSXQJDQ FRQWDLQHU



















0DQDMHPHQ SHUDZDWDQ WUXN PHUXSDNDQ KDO NUXVLDO GL ELGDQJ LQGXVWU\
PDQDSXQ WHUPDVXN ORJLVWLF \DQJ GLMDODQL 37 %0& SDGD SURGXNVL \DQJ
GLODNXNDQ WUXN WHUVHEXW GLSHUOXNDQ SHUDZDWDQ \DQJ ELVD GL NRPELQDVLNDQ
GHQJDQSURGXNWLYLWDVQ\DWHUVHEXW6HPDNLQWLQJJL
3URGXNWLYLWDV VHPDNLQ WLQJJL MXJD SHUDZDWDQ \J GLSHUOXNDQ -LND WLGDN DGD
SHUDZDWDQ \DQJ GLODNXNDQ XQWXN WUXN WHUVHEXWPDND VDWXVDWXQ\D \DQJ NLWD
GDSDWNDQ DGDODK NHUXJLDQ3URGXFWLYLW\ ORVV GDSDW GLKLQGDUL GHQJDQ DGDQ\D
PDLQWHQDQFHPHPDQJELD\D\DQJGLNHOXDUNDQXQWXNWHUPDVXNOXPD\DQWHWDSL
KDOLWXOHELKPHQGLQJGDULSDGDNHUXVDNDQ\DQJEHVDUGLWUXNQ\DWHUVHEXWKDO











PDQDMHPHQ \DQJ EDLN KDUXV GLWHWDSNDQ VHKLQJJD NHEHUKDVLODQ GDODP







 0HQMDPLQ NHVLDSDQ RSHUDVLRQDO GDUL VHOXUXK SHUDODWDQ \DQJ GLSHUOXNDQ
GDODPNHDGDDQGDUXUDWVHWLDSZDNWX









 7XMXDQ DGDODK VDQJDW SHQWLQJ GDODP PHQLODL VHUWD PHQHQWXNDQ WXMXDQ
SHUDZDWDQ
 2UJDQLVDVL DGDODKSHQ\XVXQDQ WHQDJDNHUMDGDQSHPEDJLDQ WXJDVXQWXN
WHQDJDNHUMDEDJLDQSHUDZDWDQ
 0HWRGH DWDX VLVWHP DGDODK XUXWDQ SHODNVDQDDQ NHJLDWDQ SHNHUMDDQ
SHUDZDWDQGDQEDJDLPDQDVHUWDGLPDQDSHNHUMDDQLWXGLODNVDQDNDQ
 .HWHUQDJDNHUMDDQ ELDVDQ\D \DQJ EHUKXEXQJDQ GHQJDQ UHNUXLWPHQ
SHQHPSDWDQODWLKDQNHQDLNDQSDQJNDWGDQSHPEHUKHQWLDQ
 /LQJNXQJDQ \DQJ GLPDNVXG DGDODK PHOLSXWL NRQGLVL OLQJNXQJDQ NHUMD
VHSHUWLWHPSDWNHUMDNDQWRUJXGDQJGDQNRQGLVLILVLNODLQQ\D








 .HUXJLDQGDULSHUDZDWDQ\DQJ WLGDN WHUMDJDKDUXVGLSDKDPLROHKVHPXD
VWDIIPDXSXQDWDVDQ
 3HUDZDWDQ \DQJ EDJXV EDNDO PHQLQJNDWNDQ HIHNWLYLWDV SURGXNVL \DQJ
WLQJJLVHWLDSVDDW
 3UHYHQWLI0DLQWHQDQFH
3UHYHQWLYH PDLQWDQDQFH 0HUXSDNDQ NHJLDWDQ SHPHOLKDUDDQ GDQ SHUDZDWDQ
\DQJGLODNXNDQXQWXNPHQFHJDKWLPEXOQ\DNHUXVDNDQ± NHUXVDNDQ\DQJWLGDN
WHUGXJD GDQPHQHPXNDQ NRQGLVL DWDX NHDGDDQ \DQJPHQ\HEDENDQ IDVLOLWDV
SURGXNVL PHQJDODPL  NHUXVDNDQ  SDGD  ZDNWX GLJXQDNDQ  GDODP  SURVHV




'DODP VWUDWHJL LQL DVHW GLNHQDNDQ MDGZDO WXJDV SHPHOLKDUDDQ UXWLQ VHSHUWL
LQVSHNVL SHPEHUVLKDQ SHOXPDVDQ SHQ\HVXDLDQ GDQ NDOLEUDVL 3HNHUMDDQ
GLODNXNDQ VHFDUD UXWLQ WHUOHSDV GDUL DSDNDK IXQJVLRQDOLWDV DWDX NLQHUMD DVHW
WHUGHJUDGDVL )UHNXHQVL SHPHOLKDUDDQ XPXPQ\D NRQVWDQ GDQ ELDVDQ\D
GLGDVDUNDQSDGDXPXUNRPSRQHQ\DQJGLSHUWDKDQNDQ
3HPHOLKDUDDQGLODNXNDQSDGDLQWHUYDO\DQJWHODKGLWHQWXNDQVHEHOXPQ\DGDODP



















SHNHUMD GDUL EDJLDQ SURGXNVL XQWXN DPELO EDJLDQ GDODP NHJLDWDQ
PDLQWHQDQFH WHUVHEXW 'HQJDQ GHPLNLDQ PDND GLKDUDSNDQ WHUMDGL
NHUMDVDPD\DQJEDLNDQWDUDEDJLDQPDLQWHQDQFHGDQEDJLDQSURGXNVL7LJD
GDVDUXWDPDGDODPPDLQWHQDQFHDGDODK




3HNHUMDDQPHPEHUVLKNDQ  DNDQ  VDQJDW  EDLN DSDELOD GLODNVDQDNDQ











EDJLDQ GDULPHVLQ \DQJ GLDQJJDS SHUOX 3HPHULNVDDQ WHUKDGDS XQLW
LQVWDODVLPHVLQ SHUOX GLODNXNDQ VHFDUD WHUDWXUPHQJLNXWL VXDWX SROD
MDGZDO\DQJVXGDKGLDWXU








WHUGDSDW NHUXVDNDQ ± NHUXVDNDQ SDGD EDJLDQ XQLW LQVWDODVL PHVLQ













R 7LPEXOQ\D SRWHQVL NHUXVDNDQ NDUHQDPHODNXNDQ SHNHUMDDQ \DQJ
WLGDNSHUOX
 3UHGLFWLYH0DLQWHQDQFH
3HPHOLKDUDDQ SUHGLNWLI VHULQJ GLUXMXN VHEDJDL SHPHOLKDUDDQ EHUGDVDUNDQ
NRQGLVL$UWLQ\DDNWLILWDVSHPHOLKDUDDQEDUXGLODNXNDQSDGDVXDWX
NRQGLVL   PHVLQ    WHUWHQWX   'DODPSHPHOLKDUDDQ  SUHGLNWLI  GLJXQDNDQ
EHUEDJDL SHUDODWDQXQWXNPHQGLDJQRVDPHVLQXQWXNPHQJXNXUNRQGLVL
ILVLN  GDUL PHVLQ VHSHUWL JHWDUDQ VXKXNHELVLQJDQSHOXPDVDQGDQNRURVL
.HWLND VDODK  VDWX  SDUDPHWHU  LQL  PHQFDSDL  NRQGLVL  WHUWHQWX  DNWLILWDV
SHPHOLKDUDDQ  GLODNXNDQ  GHQJDQ  PHQJHPEDOLNDQ  NH  NRQGLVL VHPXOD
3HPHOLKDUDDQSUHGLNWLIPHPSXQ\DLSUHPLV\DQJVDPDGHQJDQSHPHOLKDUDDQ
SUHYHQWLIQDPXQGHQJDQNULWHULD\DQJEHUEHGDXQWXNPHODNXNDQDNWLILWDV














.RQVHS SUHGLFWLYH PDLQWHQDQFH DGDODK VHEHUDSD SDKDP DQGD VDDW
PHQJDQDOLVDNRPSRQHQ\DQJVHGDQJGLSHULNVD+DO\DQJELVDGLXNXUDGDODK
KDO \DQJ ELVD PHQJKLWXQJ VHEHUDSD 3DQMDQJ XPXU NRPSRQHQ WHUVHEXW
EHEHUDSDGLDQWDUDQ\D\DLWXJHWDUDQEHDULQJWHPSHUDWXUHPHVLQNHNHQWDODQ
ROLGDQ\DQJODLQ
3UHGLFWLYH 0DLQWHQDQFH EXNDQODK SURJUDP SHPHOLKDUDDQ \DQJ WHODK
GLMDGZDONDQ VHEHOXPQ\D WHWDSL EHUJDQWXQJ SDGD GDWD \DQJ GLDPELO ROHK
VHQVRU VHFDUD LQGXVWU\ DWDXEHUNHODQMXWDQ VHUWD LQVSHNVLPDQXVLDEHUNDOD
XQWXNPHQHQWXNDQ LQGXVWU\ SHPHOLKDUDDQ'HQJDQ FDUD LQL SHPHOLKDUDDQ
KDQ\DWHUMDGLELODSHUOX\DQJPHQJDUDKSDGDSHQJXUDQJDQELD\DSHUDZDWDQ
VXNXFDGDQJ\DQJGLSHUSDQMDQJGDQVLNOXVPDVDSDNDLLQGXVWUL6HODLQLWX
VKXWGRZQ \DQJ WLGDN GLLQJLQNDQ GDQ WLGDN WHUMDGZDO GLKLQGDULPHQJDUDK
SDGD NXDOLWDV SURGXN \DQJ WLQJJL SHQJXUDQJDQ ELD\D SURGXN NRQGLVL
OLQJNXQJDQNHUMD\DQJDPDQ
ϮϬ
3HODNVDQDDQ SUHGLNWLI PDLQWHQDQFH GLGDVDUNDQ DWDV FRQGLWLRQ PRQLWRULQJ
SURFHVV
x 0HQJJXQDNDQVHQVRUGDQGDWD\DQJGLGDSDWGLODSDQJDQ




GDQ $QDOLVD JHWDUDQ $QDOLVD ROL \DQJ WHUSDNDL WHUPRJUDIL PRQLWRULQJ
SHUIRUPDLQVSHNVLVHFDUDYLVXDOWHVXOWUDVRQLFGDQQRQGHVWUXFWLYHWHVW
 .HOHELKDQGDQ.HNXUDQJDQ
6DPD KDOQ\D GHQJDQ SUHYHQWLI PDLQWHQDQFH SUHGLFWLYH PDLQWHQDQFH







































































































































































GLPDVLQJPDVLQJ WHPSDW PDJDQJ \DQJ EHUDGD GLDQDN DWDX FXFX SHUXVDKDDQ







































































































VHSHUWL PHUHNDS XWLOLVDVL GDUL KHDG WUXFN GDQ PHQJHFHN ODSDQJDQ MLND WHUMDGL
NHUXVDNDQGLKHDGWUXFN-LNDKHDGWUXFNWHUMDGLNHUXVDNDQ\DQJGLODNXNDQDGDODK
PHPHVDQYHQGRU XQWXNPHQJHUMDNDQNHUXVDNDQ \DQJ DGD GL KHDG WUXN GDUL VLQL
PDKDVLVZDPDPSXPHQJDQDOLVDNHUXVDNDQ\DQJ WHUMDGLGDQ DSD VDMD\DQJSHUOX
GLHYDOXDVLGLWXJDVDNKLUSURJUDPPDJDQJLQLPLQJJXVHWHODKEXODQNHSHUWDPD
GLODNXNDQ IRUXP JUXS GLVFXVVLRQ GHQJDQ GLUHNWXU 37 3HOLQGR /RJLVWLF WHQWDQJ
HYDOXDVL\DQJGLKDUDSNDQGLODSDQJDQPDXSXQNDQWRUPLQJJXWHUDNKLUPHQJHUMDNDQ




































































































































GLNHQDONDQ FDUD SHPEXDWDQ QRWD GLQDV XQWXN  UHNDS GDWD SHQJHOXDUDQ GDQ GDWD
SHQGDSDWDQ \DQJ EHUDGD GLSHUXVDKDDQ NHPXGLDQ ZDEDK SHQ\DNLW FRURQD \DQJ
EHUSRWHQVLGLVXUDED\DDNKLUQ\DVHOXUXKNDU\DZDQGL373(/,1'2,,,GL:)+NDQ
GDODP GXD PLQJJX GDQ VHWHODKQ\D GLMDGLNDQ MDGZDO :)+ PDVLQJPDVLQJ
SHQHPSDWDQPDJDQJQ\D 3URJUHVV WXJDVDNKLUPDJDQJ MXJDGLODNVDQDNDQGHQJDQ
PHQFDUL LQIRUPDVL WHRULWLV GDQPXODL SHQXOLVDQ\DQJDNDQGLMDGLNDQ WXJDV DNKLU

























































































EHUDNKLUPDKDVLVZDPHQGDSDWNDQ DUDKDQ GDQ LGH XQWXN SHPEXDWDQ WXJDV DNKLU

























































































XQWXN  UHNDS GDWD SHQJHOXDUDQ GDQ GDWD SHQGDSDWDQ \DQJ EHUDGD GLSHUXVDKDDQ
'LEXODQ NHOLPD VXGDK DGD SHQJXPXPDQ MDGZDO VLGDQJ WXJDV DNKLU EDJL SDUD
PDKDVLVZDPDJDQJGDQSRVLVLPDKDVLVZDPDVLKGDODPNHDGDDQVKLIW ZRUNIURP
KRPH+DOLQLGLPDQIDDWNDQROHKPDKDVLVZDXQWXNPHQFDULGDQPHQJHUMDNDQWXJDV
DNKLU \DQJ DNDQ GLSUHVHQWDVLNDQ ROHK PDKDVLVZD GL EXODQ DNKLU PDKDVLVZD
PHODNXNDQDVLVWHQVLWHUDNKLUNHPDVLQJPDVLQJSHPELPELQJ8QWXNSHPELPELQJ
ϯϬ

















































































DOKDVLO SUHVHQWWDVL VHOHVDL GDQ PHQGDSDWNDQ QLODL \DQJ PHPXDVNDQ NHPXGLDQ
PHODNXNDQSHNHUMDDQVHSHUWLELDVDQ\DGDQSDGDDNKLUEXODQVD\DEHUSDPLWDQXQWXN
PHQLQJJDONDQ WHPSDW PDJDQJ \DQJ VD\D ODNVDQDNDQ VHODPD  EXODQ WHUVHEXW
PHQJHVDQNDQVDQJDWVHQDQJPHUDVDNDQNHUMDGLVDQD
 5HOHYDQVL7HRULGDQ3UDNWHN
3HUDZDWDQ DWDX 0DLQWHQDQFH PHQXUXW 7KH $PHULFDQ 0DQDJHPHQW
$VVRFLDWLRQ ,QF SDGD WDKXQDGDODKNHJLDWDQ UXWLQSHNHUMDDQEHUXODQJ
\DQJ GLODNXNDQ XQWXN PHQMDJD NRQGLVL IDVLOLWDV SURGXNVL DJDU GDSDW
GLSHUJXQDNDQVHVXDLGHQJDQ IXQJVLGDQNLQHUMD\DQJ WHODKGLWHWDSNDQVHFDUD
HIHNWLI%HEHUDSDWXMXDQGLODNXNDQQ\DPDLQWHQDQFH\DLWXPHPSHUSDQMDQJXVLD
NHJXQDDQ DVVHW PHQMDPLQ NHWHUVHGLDDQ RSWLPXP SHUDODWDQ PHQMDPLQ
NHVLDSDQRSHUDVLRQDOVHOXUXKIDVLOLWDVPHQMDPLQNHVHODPDWDQNHDPDQDQGDUL
SHQJJXQD6HFDUDXPXPGLWLQMDXGDULVDDWSHODNVDQDDQSHNHUMDDQSHUDZDWDQ
GDSDW GLEDJLPHQMDGL GX DFDUD \DLWX SHUDZDWDQ \DQJ GLUHQFDQDNDQ SODQQHG
PDLQWHQDQFH GDQSHUDZDWDQ\DQJWLGDNGLUHQFDQDNDQXQSODQQHGPDLQWHQDQFH
3ODQQHGPDLQWHQDQFH WHUGLUL GDUL SUHYHQWLYH PDLQWHQDQFH GDQ FRUUHFWLYH
PDLQWHQDQFH 6HGHUKDQDQ\D NHJLDWDQ SUHYHQWLYH PDLQWHQDQFH PHOLSXWL
NHJLDWDQ FOHDQLQJ LQVSHFWLRQ SHUEDLNDQ VHGHUKDQD GDQ GDODP NHDGDDQ







NHUXVDNDQ \DQJ PHPEXWXKNDQ NRQVHQWUDVL OHELK .HJLDWDQ SUHYHQWLYH
PDLQWHQDQFH GLODNXNDQSDGDMDPNHUMDSDJLKDULVHVXDLWLP\DQJEHUWXJDV'DUL
NHJLDWDQSUHYHQWLYHPDLQWHQDQFH WHUVHEXW DSDELOD GLWHPXNDQNHUXVDNDQ DWDX
GLEXWXKNDQ WLQGDNDQ SHUDZDWDQ GDQ SHUEDLNDQ PDND WLP FRUUHFWLYH
PDLQWHQDQFH DNDQPHUHVSRQGDQPHPEHULNDQWLQGDNDQ\DQJGLSHUOXNDQ
6HODLQPHODNXNDQNHJLDWDQSHPHOLKDUDDQVHFDUDODQJVXQJNHEXWXKDQDNDQ
VSDUHSDUW GDQWRROV KDUXV GLSDVWLNDQGDODPNRQGLVLVLDSSDNDL2OHKNDUHQDLWX
GLODNXNDQ LGHQWLILNDVL WHUKDGDS VSDUHSDUW GDQ WRROV \DQJ EHUDGD GL JXGDQJ
GLYLVL PDVLQJPDVLQJ EDLN LWX PHODNXNDQ LQYHQWRU\ DWDXSXQ SHQJDGDDQ




DGDODK GLYLVL RSHUDVLRQDO GDQ WHNQLN XQWXN MREGHVN \DQJ GLODNVDQDNDQ
GLEDJLDQRSHUDVLGDQ7HNQLNDGDODKPHQJRSHUDVLNDQDODWDODWVHSHUWLWUXNGDQ
UHDFKVWDNHU XQWXN PHQJDQJNXW FRQWDLQHUFRQWDLQHU \DQJ EHUSLQGDK
PHQMDODQNDQSUR\HNHNVWHUQDO VHSHUWLSHPEXDWDQSHUJXGDQJDQXQWXNHNVSRU
GDQLPSRUPHQJJXQDNDQWUXNGDQFREHOFRGDQEDQ\DNMXJD\DQJODLQ




DODW LWX DNDQ UXVDN 3DGDKDO ELGDQJ RSHUDVLRQDO EDNDO WHUWRSDQJ NRNRK MLND








0DLQWHQDQFH LQL GLODNXNDQ MLND DGD WUXN \DQJ WHUMDGL NHFHODNDDQ
VHKLQJJD KDUXV GLFHN VHFDUD NHVHOXUXKDQ GDQ KDUXV EHUKHQWL WRWDO
SHQJRSHUDVLDQQ\D
 0DLQWHQDQFH+0SUHYHQWLIPDLQWHQDQFH
0DLQWHQDQFH \DQJ GLODNXNDQ SDGD  +0 PHQJJDQWLPHQJJDQWL









































0HQXUXW VD\DPDLQWHQDQFH \DQJ GLODNXNDQ ROHK SW ELPD KDQ\D SHUJDQWLDQ
NRPSRQHQ WHWDSL WLGDNPHPEHULNDQ VROXVL GHQJDQELD\D WHUHQGDKGDQ SHUIRUPD
WHUEDJXV 6ROXVLQ\D KDQ\D PHQJJDQWL NRPSRQHQ GHQJDQ PHQJJDQWL NRPSRQHQ
ELD\D \DQJ GLNHOXDUNDQ DNDQ MDXK OHELK EHVDU GDULSDGD SHUEDLNDQ DODW \DQJ
GLEXWXKNDQ VDMD FRQWRK  ILOWHU XGDUD NRWRU GLJDQWL VDMD SDGDKDO PDVLK ELVD
GLEHUVLKNDQ VHFDUD PDQXDO GHQJDQ PHQJJXQDNDQ FRPSUHVVRU GDQ PDVLK ELVD
GLJXQDNDQ XQWXN EHEHUDSD EXODQ NHPXGLDQ GHQJDQ HVWLPDVL ELD\D SHQJJDQWLDQ




 37 %0& PDPSX PHQJXUDQJL ELD\D PDLQWHQDQFH \DQJ VHGDQJ
GLEHUODNXNDQVHNDUDQJ













VHFDUD WHUXV PHQHUXV WDQSD DGD WHQDJD NHUMD \DQJ LGOHPHQJDQJJXU ROHK
NDUHQD LWX SDUD PHNDQLN KDUXV VHODOX WHUMDGZDO DNDQ SHNHUMDDQ LQVSHNVL
DUPDGDDUPDGD\DQJEHURSHUDVLVHWHODKPHQGDSDWNDQGDWD\DQJGLEXWXKNDQ




VXSD\D XPXU DODW WLGDN SHQGHN GDQ PHPDKDPL WHQWDQJ PDLQWHQDQFH














'DWD WDPEDKDQ \DQJ GLJXQDNDQ GDODP SHQ\XVXQDQ ODSRUDQ LQL PHQFDNXS
SHPDQWDXDQ KDULDQ LQVWDODVL VLNOXV SHPHOLKDUDDQ SUHYHQWLI GDQ LQIRUPDVL
XPXPODLQQ\D











\DQJ PHOLEDWNDQ ELD\D SHUDZDWDQ \DQJ WLQJJL $ODVDQ SHPLOLKDQ WHPD LQL
DGDODK EHOXP DGDQ\D VLVWHP PDQDMHPHQ SHPHOLKDUDDQ GDQ GHVDLQ
SHPHOLKDUDDQXQWXNNHJLDWDQSHPHOLKDUDDQ\DQJ GLODNXNDQROHKEDJLDQRSHUDVL
GDQ WHNQLN DUPDGD WUXN 2OHK NDUHQD LWX SHQHUDSDQ 623 SHPHOLKDUDDQ







3HPEXDWDQ LQLGLWXMXNDQXQWXNGLYLVL RSHUDVLRQDOGDQ7HNQLN DJDU WHUDWXU
DWDV SHUDZDWDQ DUPDGDDUPDGD \DQJ EHUDGD GLODSDQJDQ &RQWRKQ\DPHPSXQ\DL
GDWDSHUDZDWDQWHUDNKLUDSDVDMD\DQJWHODKGLODNXNDQSHUDZDWDQWHUDNKLUDSDVDMD
\DQJSHUOXGLHYDOXDVLZDNWX\DQJWHSDWXQWXNPHPSHUEDLNLGDQ\DQJODLQ
0DQDMHPHQ SHUDZDWDQ WUXN PHUXSDNDQ KDO NUXVLDO GL ELGDQJ QGXVWU\
PDQDSXQWHUPDVXNORJLVWLF\DQJGLMDODQL37%0&SDGDSURGXNVL\DQJGLODNXNDQ
WUXN WHUVHEXW GLSHUOXNDQ SHUDZDWDQ \DQJ ELVD GL NRPELQDVLNDQ GHQJDQ
SURGXNWLYLWDVQ\DWHUVHEXW6HPDNLQWLQJJL
3URGXNWLYLWDV VHPDNLQ WLQJJL MXJD SHUDZDWDQ \J GLSHUOXNDQ -LND WLGDN DGD
SHUDZDWDQ \DQJ GLODNXNDQ XQWXN WUXN WHUVHEXW PDND VDWXVDWXQ\D \DQJ NLWD
GDSDWNDQ DGDODK NHUXJLDQ 3URGXFWLYLW\ ORVV GDSDW GLKLQGDUL GHQJDQ DGDQ\D
PDLQWHQDQFHPHPDQJELD\D\DQJGLNHOXDUNDQXQWXNWHUPDVXNOXPD\DQWHWDSLKDO
LWXOHELKPHQGLQJGDULSDGDNHUXVDNDQ\DQJ EHVDUGLWUXNQ\DWHUVHEXWKDOLQLMXJD




PHQMDGL NRPSOHNV GDQ EHUGDPSDN EHVDU PDND PDQDMHPHQ \DQJ EDLN KDUXV













x 0HQMDPLQ NHVLDSDQ RSHUDVLRQDO GDUL VHOXUXK SHUDODWDQ \DQJ GLSHUOXNDQ
GDODPNHDGDDQGDUXUDWVHWLDSZDNWX






8QWXN PHWRGH \DQJ GLJXQDNDQ LDODK SDUD SHNHUMD PHODNXNDQ UHFRUG
PDLQWHQDQFHYLDJRRJOHGRFXPHQWVGDQPHNDQLNODQJVXQJPHODSRUNHVWDIINDQWRU
MLND WHUMDGL NHUXVDNDQ DJDU WHUGDSDW UHFRUG GHWDLO PDLQWHQDQFH \DQJ GLODNXNDQ
8QWXNPHWRGHQ\DPHQJJXQDNDQYLDJRRJOHVKHHWVXSD\DPHNDQLNODQJVXQJPHQJLVL















\DQJ GLSHUOXNDQ GDQ PHQMDJD UHOLDELOLW\ DODW 3DGD PDLQO\ PDLQWHQDQFH \DQJ
GLODNVDQDNDQLQLPHQJJXQDNDQPDQXDOERRN\DQJGLGDSDWSDGDVDDWPHPEHOLDODW
WHUVHEXW GHQJDQ FDWDWDQ NLWD PHQJNRPELQDVLNDQ SUHGLFWLYH \DQJ GLODNXNDQ
6HGDQJNDQGDLO\PDLQWHQDQFHPHQJJXQDNDQV\VWHP\DQJWHUMDGZDOGDQ
x 0DLQO\PDLQWHQDQFH
3DGD PDLQWHQDQFH \DQJ GLODNVDQDNDQ VHNDUDQJ MLND DUPDGD
EHURSHUDVLWHUXVGLSHUNLUDNDQSDGDEXODQNH+0VXGDKPHQFDSDL
+03DGDPDLQWHQDQFH+0PHPDNDQELD\D5S WLDS
8QLW VHKLQJJD MLND VHOXUXK XQLW  XQLW GLODNXNDQ SHUDZDWDQPDND
WRWDOELD\D\DQJGLNHOXDUNDQDGDODK5S7HWDSL MLNDNLWD
PHQJJXQDNDQ KLWXQJDQ SHUEXODQ PDND GLGDSDWNDQ 5S 
XQWXNELD\DPDLQWHQDQFHVHOXUXKWUXN
-LND SUHGLFWLYH PDLQWHQDQFH GLEHUODNXNDQ VD\D PHPSXQ\DL
HVWLPDVLELD\DVHSHUWLEHULNXW












8QWXN  EUHDN HYHQ SRLQW %(3 VHQGLUL  GDSDW GLKLWXQJ MLND
PHQJJXQDNDQSUHGLFWLYHPDLQWHQDQFHGLEDQGLQJNDQPDLQWHQDQFH
+0VHODPDEXODQSHQJJXQDDQELD\DGLDQWDUDVLVWHPPDLQWHQDQFH
WHUVHEXW VDPD 7HWDSL  MLND GLSHUEDQGLQJDQ EXODQEXODQ VHODQMXWQ\D
PDNDOHELKPHPDNDQELD\DOHELKUHQGDK
x 'DLO\0DLQWHQDQFH
3DGD GDLO\ PDLQWHQDQFH VHWLDS DODW PHQJJXQDNDQ FKHFNOLVW \DQJ
WHODKGLEXDW'DLO\PDLQWHQDQFHPHQJRSWLPDONDQSHQJJXQDDQFKHFNOLVW
LQL XQWXN PHPSHUROHK GDWD \DQJ GLEXWXKNDQ 6HODLQ LWX GDLO\
PDLQWHQDQFHGLJXQDNDQVDDWWHUMDGLNHUXVDNDQ\DQJWLGDNWHUGXJDSDGD
DODWDODW %0& GHQJDQ NDWD ODLQ PDLQWHQDQFH PDVLK PHPEXWXKNDQ
FRUUHFWLYHPDLQWHQDQFH
 3HPEXDWDQ623GDQPLQGPDSPDLQWHQDQFHDUPDGD37%0&
$QDOLVD PHQGDODP LQL PHQJJXQDNDQ PHWRGH PLQGPDS WURXEOHVKRRW
DJDUPHNDQLNIUHVKJUDGXDWHGDULVHNRODKQ\DWLGDNELQJXQJXQWXNPHQJHUMDNDQ


































\DQJ GLODNXNDQ ROHK PHNDQLN MLND WHUGDSDW NRPSRQHQ \DQJ GLSHUOXNDQ ROHK
PHNDQLNPDND KDUXVPHPEHULWDKX DGPLQLVWUDVL VHKLQJJD WHUFDWDW DSD VDMD \DQJ
GLNHOXDUNDQ VHEHOXP LWX KDUXV PHQGDSDW SHUVHWXMXDQ GDUL PDQDMHPHQ MLND
PDQDMHPHQ VHWXMX PDND GLODQMXWWNDQ NH DGPLQLVWUDVL KLQJJD PHNDQLN PDND
GLODNXNDQODKSHUEDLNDQKLQJJDVHOHVDLGDQGULYHUELVDPHQMDODQNDQDNWLYLWDVQ\D









































































































































































































































































































































XQWXN PHQLQJNDWNDQ NHSXDVDQ VWDNHKROGHU PHPEHULNDQ NHQ\DPDQDQ 	
NHPXGDKDQ EDJL SHQJJXQD MDVD OD\DQDQ ELVQLV GL SHODEXKDQ PHODXL GLJLWDOLVDVL
GHQJDQSULQVLS*&*PHQFLSWDNDQVROXVLELVQLV\DQJFHUGDVPHODOXL LQWHJUDVL	
NHUMDVDPD GHQJDQ PLWUD VWUDWHJLV PHPEDQJXQ GDQ PHPSHUOXDV MDULQJDQ ELVQLV
GRPHVWLF	LQWHUQDVLRQDO373(/,1'23(56(52PHPLOLNLELVQLVSHQ\HGLD
MDVD SHODEXKDQ ORJLVWLF HQHUJ\ SURSHUW\ PDULQH VHUYLFH GDQ NHVHKDWDQ 37
3(/,1'23(56(52PHPLOLNLEHEHUDSDDQDNFXFXSHUXVDKDDQGLDQWDUDQ\D37





%HUOLDQ0DQ\DU 6WHYHGRUH 37$OXU 3HOD\DUDQ %DUDW 6XUDED\D 37 3ULPD &LWUD
1XWULQGR373HOLQGR(QHUJL/RJLVWLN37/DPRQJ(QHUJL,QGRQHVLD377DQMXQJ
(PDV 'D\D 6HMDKWHUD 37 3(/,1'2  3(56(52 PHQJHOROD GL  UHJLRQDO
GLDQWDUDQ\DUHJLRQDOMDZDWLPXUMDZDWHQJDK.DOLPDQWDQGDQEDOLQXVD
8QWXNSHQHPSDWDQXQLWNHUMD\DLWX37%HUNDK0XOWL&DUJR/RJLVWLFVHEDJDL
HQWLWDV ELVQLV 37 3HODEXKDQ ,QGRQHVLD ,,, 3HUVHUR XQWXN PHQXQMDQJ VHUWD
PHQJHPEDQJNDQELVQLVORJLVWLNGLZLOD\DKNHUMD373HOLQGR,,,3HUVHURGDQGDODP
OLQJNXSQDVLRQDO'HQJDQELGDQJELVQLVGLDQWDUDQ\DGHSR WUXFNLQJGDQSURMHFW





 %HUGDVDUNDQ KDVLO SHQJRODKDQ GDWD SHQXOLV PHQ\DUDQNDQ DJDU NHJLDWDQ
SHUEDLNDQGDSDWGLODNXNDQROHKSHWXJDV \DQJVHVXDLGHQJDQNHDKOLDQ+DO




VHFDUD LQWHQVLI XQWXN PHQJKLQGDUL WHUMDGLQ\D NHUXVDNDQ \DQJ GDSDW
PHPSHQJDUXKLELD\DSHUDZDWDQGDQ SHUEDLNDQNRPSRQHQ
 3HODNVDQDDQNHJLDWDQSHUDZDWDQGDSDWGLODNXNDQGHQJDQPHPSHUKDWLNDQ
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